A description ofthe uses and advantages offibreoptic nasolaryngoscopy is given together with the applications of videostroboscopy.
Introduction
The concept of the voice clinic is relatively new in the UK. It combines the skills of the laryngologist with those of the speech therapist and affords time to give full consideration to the evaluation of patients with voice problems. There is ample opportunity to demonstrate the problem to the patient and for subsequent discussion. We believe that this approach is within the facilities of an ordinary ENT department provided, firstly, that they are fortunate in having a speech therapist who is prepared to devote a large part of her time towards treating ENT patients with voice problems, and secondly that funds are available to purchase some of the equipment to be described.
Method of assessment by fibreoptic nasolaryngoscopy
Assessment of the voice involves taking a full history, listening to the voice and examining the ears, nose, throat and larynx. Indirect laryngoscopy by mirror examination is an artificial situation where the patient's tongue is held out by the examiner. The view is often too brief or incomplete and the opportunity to share it with others is never very satisfactory. Fine fibreoptic nasolaryngoscopes, on the other hand, can be passed through the nose with no discomfort and suspended above the larynx; there is therefore no distortion of the anatomy and the patient is able to phonate with ease. The instrument used in Guildford over the last five years has been the Olympus ENFP, which has an external diameter of 3.7 rom. It has recently been superseded by the ENFP2 which, whilst retaining the outside diameter, contains more light fibres and has a slightly increased range oftip bending.
The patient's most suitable nasal cavity is selected and locally anaesthetized with 4% cocaine solution. The patient with a particularly sensitive pharynx is given a local anaesthetic lozenge to suck. The fibrescope is passed along the floor of the nose into the nasopharynx. Soft palate movement and the eustachian tube openings can be viewed at this stage. The instrument is then passed down through the oropharynx and is suspended above the larynx. In principle, the nearer the observer can manipulate the tip of the fibrescope to the vocal folds, the more light there is and the better the view will be.
In order to share the view, either an observer eyepiece can be used with the loss of 50% of the examiner's light or a television camera can be attached to the fibrescope. In Guildford a JVC GXN7 low lux model, marketed for home video, is used and the examination is recorded on a VHS videorecorder which has direct camera input, freezing and slowmotion capabilities. The monitor screen is a JVC TMP 150. The advantages of a videosystem are that the view can be shared with the patient and observer and that the findings can be reviewed at normal speed, slow-motion or frame by frame. A permanent record is also kept.
The only disadvantages of the small nasolaryngoscopes is the expense and the lack of a side channel through which to effect suction or pass a biopsy forcep. We believe that to have this facility necessitates an increased diameter of fibrescope with consequent discomfort in its use. If there is an obvious lesion present, then in the vast majority of cases it is preferable to admit the patient to hospital for microlaryngoscopy and biopsy under general anaesthesia.
Videostroboscopy
During the course of examination of the larynx the fixed light can be replaced by stroboscopic light. The Bruel and Kjaer Rhino-larynx Stroboscope Type 4914 in use enables the type of light to be changed by altering pressure on the footpedal control. The fundamental principle of stroboscopy is the creation of an optical illusion in which an object moving rapidly and periodically appears to stand still or move very slowly. The illusion depends on the persistence of vision in the human eye in which each image lingers on the retina for 0.2 seconds after exposure (Talbot's Law). Thus applied to the vibrating vocal folds, the rapid oscillations appear to be arrested or greatly slowed. Synchronization of the changes in illumination with the frequency of vibration results in an apparent standstill of the vocal folds in any desired position, thus permitting a sharp image of the phonatory structures (Figure 1) . A slight variation in the rate of illumination changes in relation to the frequency of vibration results in a slow-motion effect because each successive light impulse strikes a different phase of the vibratory cycle ( Figure 2) .
For evaluation of pathological conditions, the slow-motion mode gives a lifelike impression of the movements and dimensions of the pathological lesion. The stationary image is particularly helpful in assessment of the edges of the vocal folds, and their sharpness, shape and completeness oflaryngeal closure can be estimated.
Paper read to Section of Laryngology, 7 March 1986 0141-0768/87/ 050299-02/$02.00/0 Cl1987 The Royal Society of Medicine (5) Amplitude is great, normal, small or zero. The amplitudes of vibration become restricted if the vibratory portion of the vocal folds is shortened or the stiffness or mass increases. The existence of an obstacle results in a decrease of amplitude, and an increase in subglottic pressure increases the amplitude. steady tone in the laryngeal muscles or of blowing out air from the lungs with a consistent force.
(4) Glottic closure is complete, incomplete or inconsistent and can be graded 1-7. It is related to the action of the adductor, abductor and tensor muscles of the larynx. Incomplete glottic closure may result from impaired adduction of the vocal folds, a nonlinear edge of the vocal fold, an obstacle intervening between the two vocal folds or a stiff vocal fold edge.~~~~~~! !!~!! (6) The mucosal wave is great, normal, small or absent. It results from the movement of covering mucosa relative to the underlying muscle. The larger the amplitude, the more intensified is the mucosal wave and vice versa. The stiffer the mucosa, the less marked is the mucosal wave. When the mucosa is only partially stiff, the wave stops travelling at the stiff portion. With a missing muscle tonus such as in recurrent nerve palsy, the vocal folds vibrate as homogenous masses but no mucosal wave is visible.
(7) The non-vibrating portion is either absent or partially or entirely present. It is an indication of the stiffness and immobility of the vocal fold. This may result from scar tissue, or infiltration of the vocal fold by neoplasm.
Most of the interpretation of the observations is made on the action replay.
Interpretations of observations to be made with stroboscopy (1) Fundamental frequency is shown on the liquid crystal display. The average value for the male is about 140Hz and for the female 230Hz. It is greater if the vocalis muscle is tenser, stiffer and shorter and increases with a rise in subglottic pressure. On the other hand, if the mass of the vocal fold is greater, the fundamental frequency will decrease.
(2) Symmetry is either present or absent. Differences in the mechanical properties of the two vocal folds result in asymmetrical movements which may be due to the position, shape, mass, tension elasticity or viscosity of the vocal fold.
(3) Periodicity is determined by changing from slow motion to standstill during a sustained 'i', If it is regular then the static image persists, if irregular there will be observable movement of the vocal fold at the standstill state. The periodicity may vary and be inconsistent. Maintenance of periodical vibrations of the vocal folds depends on a steady balance between their mechanical properties and the expiratory force applied to them. Aperiodical vibrations may be caused by marked asymmetry in the mechanical properties of the folds, interference with the homogeneity of the folds, incapability of maintaining a The advantages of stroboscopy By enabling the vocal folds to be viewed both in slow motion and at standstill, assessment of amplitude and glottic closure is enhanced. Judgment of the size and extent ofnodules and polyps is improved. Stroboscopy is helpful in differentiating between structural and functional causes of inadequate glottic closure. In structural causes there may be an atrophied vocalis muscle, wrinkled mucous membrane and a slack vocal fold, whereas in functional causes there is a normal mass of vocal fold with smooth mucous membrane, relaxed edges and a large spindle-shaped chink.
In cases of vocal fold paralysis, the onset of improvement may be observed earlier and stroboscopy may be helpful in determining the need for treatment. It can be used, for example, during the course of Teflon injection into the paralyzed vocal fold.
The use of stroboscopy in the early detection of cancer depends on the observation of reduced mobility of the vocal fold, of a reduced or absent mucosal wave, of irregularity or absence of glottic closure and of asymmetry of vibration. It has no real place in advanced cases, but is helpful in the follow up of patients after treatment by radiotherapy or chemotherapy.
